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PULMONARY RESECTION IN THE PRESENCE OF
LOCALIZED EMPYEMA
(REPORT OF FOUR CASES)*
GUSTAF E. LINDSKOG
The purpose of this paper is to present in summary three cases
of subtotal pulmonary lobectomy and one case of total pneumo-
nectomy, all of which were carried out in the presence of a com-
plicating encapsulated empyema without preliminary drainage. It
has been rather commonly considered in cases of pleural empyema
complicating suppurative disease of the lung parenchyma that pre-
liminary drainage should precede the surgical extirpation of the
primary or originating lesion. In the case of bronchiogenic carci-
noma complicated by empyema, it has been held by most observers
that the lesion is beyond the hope of any success by surgical inter-
vention. In fact, one author of wide experience in the field of
lung cancer has stated that diffuse and dense inflammatory adhesions
of the pleura may render a case inoperable even in the absence of
frankly purulent accumulations.
In a series of forty-two lobectomies and eleven total pneumo-
nectomies, the author has had occasion to treat by primary lobectomy
and drainage three cases of middle lobe abscess with perforation and
encapsulated interlobar or parietal empyema. In addition, one
case of bronchiogenic carcinoma which was complicated by an encap-
sulated pneumococcal parietal empyema has been treated by total
pneumonectomy without drainage. The results in these cases have
been sufficiently good to warrant their detailed presentation for dis-
cussion as a group.
Case I
(New Haven Hospital #A-83099.)
The patient, a Negro janitor of 41 years, was admitted to the New
Haven Hospital on March 22, 1938, with a complaint of hemoptysis. He
was in good health until October, 1937, when he began to note malaise and
weakness. One night he had a sudden chill and drenching night sweat.
He gave up his work, and in November began to have sharp pain in the right
lower chest, shoulder, and neck. In January, 1938, he first noted cough
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and sputum, and in February blood-streaked sputum followed by actual
hemoptyses of increasing frequency and severity. He lost nine pounds in
weight. There was no history of previous operation, tooth extraction,
alcoholism, or nervous seizures.
Physical examination on admission showed a seriously ill adult Negro.
T. 1000. P. 94. R. 20. B.P. 124/90. Wt. 120. Ht. 67Y2 inches.
The mouth showed many carious teeth and roots, with poor oral hygiene.
The right chest was flattened anteriorly and presented a definite lag and
restriction of movement on inspiration. Percussion dullness was demonstra-
ted from the right third rib anteriorly and the fifth dorsal spine to the base;
in this area the breath sounds were suppressed and bronchovesicular or tubu-
lar; numerous fine and medium riles were present. The left lung was
clear. The abdomen and genitalia were normal. There was marked club-
bing of the fingers.
Laboratory Findings:
Admission R.B.C. 4.16; Hgb. 65%o; W.B.C. 10,400; N.S. 3, Seg. 51,
Ly. 31, L.M. 7, E. 8, B. 0.
Admission urine: Negative.
Kahn and Wassermann negative. Blood groupB. N.P.N. 29 mgm. %o.
Sputum: Daily output 100 to 470 grams of purulent, non-foul, rust-
colored character; negative for acid-fast baclli. Cultures yielded Staphy-
lococcus albus, Streptococcus viridans, pneumococcus, and H. influenzae.
Roentgenograms of chest showed a dense homogeneous shadow occupy-
ing the right middle lobe region; in its center was a large cavity with fluid
level.
On March 23, 1938, a thoracentesis in the posterior axillary line yielded
80 cc. of slightly turbid yellow fluid; specific gravity 1019; cell count 4,350,
with 77% lymphocytes, and no organisms on direct smear or culture. A
second thoracentesis in the anterior axillary line, fourth interspace, yielded
a small amount of thick, purulent material.
Lipiodol injection of the middle lobe showed saccular puddling of the ofl
throughout the lobe, and the diagnosis of abscess with secondary bronch-
iectasis was made.
Bronchoscopy was carried out six times with little or no evidence of
improvement; purulent material was always found exuding from the middle
lobe opening; there was no evidence of tumor, foreign body, or bronchiectasis.
In preparation for surgery, oral prophylaxis and dental extractions were
performed.
On May 17, 1938, after transfer to the surgical service, operation was
performed under avertin and intratracheal cyclopropane anesthesia. An
anterior submammary incision was made and a segment of the right fifth rib
resected. The middle lobe was densely adherent, but the upper and lower
lobes rather free. In dissecting the oblique fissure between the middle and
lower lobes a large encapsulated empyema was entered; the cavity com-
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municated directly with an abscess cavity in the substance of the middle lobe.
The hilus of the middle lobe was readily developed by sharp dissection and
the lobe amputated after placing a Bethune snare and transfixion sutures of
chromic #1 catgut. The chest was drained by a #28 catheter passed
through the sixth intercostal space in the anterior axillary line. The chest
wound was closed in layers using catgut, and no drainage.
Oxygen tent was employed intermittently for two days. The tempera-
ture reached 1020 on the second postoperative day and then declined to
normal on the fourth day. The catheter did not drain well, and was re-
moved on the fifth day. At the end of the second week, the temperature
rose to 100.40 and roentgenograms showed a right hydropneumothorax with
multiple fluid levels. On May 30, 1938, under local novocaine anesthesia,
a short segment of the sixth rib was resected in the anterior axillary line and
an open drainage tube inserted. Thereafter the convalescence was smooth,
and the patient was discharged on August 12, 1938. He was afebnrle, free
of cough and sputum, and weighed 131 pounds. When last seen in Sep.
tember, 1938, he felt well; his wounds were healed. He was afebrile,
weighed 144 pounds, and refused to return for further follow up.
Description of specimen: (Fig. 1.)
In the posterior portion of the middle lobe is a shallow abscess cavity meas-
uring 4 x 3 x 1 cm. and communicating with a second cavity of approximately
the same size in the anterior segment of the lobe. The cavities communi-
cate widely with a shallow depression on the inferior surface of the lobe, the
site of an encapsulated empyema. Histologically the abscess cavities are lined
with a non-specific granulation tissue consisting of a fibrinous layer infiltrated
with lymphocytes, plasma cells, and polymorphonuclear leukocytes. More
peripherally there is dense fibrous tissue. In scattered areas, alveoli may still
be seen, many lined with a metaplastic cuboidal epithelium. The bronchi in
section show little evidence of dilatation, but many contain a fibrinopurulent
exudate.
Case II
(New Haven Hospital #B-22969.)
The patient, a white Polish housewife of 37 years, was admitted to the
New Haven Hospital on December 19, 1941. Her complaints were cough,
foul sputum, and pain in the right chest of five months' duration. She had
been admitted to the Meriden Hospital on July 31, 1941, in the seventh
month of pregnancy, because of hypertension and edema of the ankles.
Labor was induced and delivery was followed by a series of generalized con-
vulsions and coma. Her convalescence was complicated by a slight fever
and non-productive cough. She left the hospital against advice, only to
return in late October because of increasing cough, sputum, and recent
hemoptyses. A diagnosis of abscess in the right middle lobe was made and
she was bronchoscoped three times without significant improvement.
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The patient was a known luetic, having been under treatment in 1938
for a specific choroiditis. In March, 1939, she had a miscarriage at five
months. One child had been treated for interstitial keratitis. Eight other
children were living and well.
Upon admission to the New Haven Hospital the patient appeared mod-
erately and chronically ill. T. 100.80. P. 112. R. 30. B.P. 138/100.
Wt. 112. Ht. 64 inches. There was frequent cough, production of 150
to 200 grams of foul, purulent sputum daily. There was slight cyanosis of
lips and nails. The left pupil was larger than the right and reacted slug-
gishly to light and accommodation. The left fundus oculi showed a scar.
Teeth were mostly missing but a few carious and dirty snags remained. The
thyroid was symmetrically enlarged, smooth, elastic in texture; there was no
thrlll or bruit. The chest appeared asymmetrical, rather flat anteriorly with
slight dorsal scoliosis. The respiratory excursion was limited. There was
percussion dullness in the right axilla with suppressed breath sounds and moist
riles. The heart was negative. The abdomen showed a diastasis recti and
numerous linear striae. There was a chronic cervicitis, moderate cystocele
and rectocele. The legs were hirsute; the fingers and toes moderately
clubbed.
Laboratory Findings:
R.B.C. 5.1; Hgb. 13.0 grams; W.B.C. 21,400; N.S. 24, Seg. 64,
Ly. 10,L.M. 1,E. 1,B.0.
Urine: Negative.
N.P.N. 28. P.S.P. 70% in two hours. Kahn and Wassermann neg-
ative.
Sputum: Greyish-green purulent masses, negative for acid-fast bacilli.
Elastic tissue was present. Culture showed Staphylococcus aureus, M. catar-
rhalis, H. influenzae, Streptococcus .tridans.
Spinal puncture revealed normal pressures, clear fluid, negative gold curve,
Pandy positive, protein 29 mgm., and 15 lymphocytes per cmm.
Roentgenograms of chest showed a marked density in the axillary segment
of the right middle lobe with several rounded areas of rarefaction. In the
lateral projection the interlobar fissures were shown to be convex, bulging
away from the middle lobe and suggesting interlobar fluid. The upper lobe
appeared clear, and there was residual iodized oil in the lower lobe.
Following dental prophylaxis a bronchoscopy was performed on Decem-
ber 29, 1941, and pus was seen exuding from the middle lobe bronchus;
there was acute inflammation throughout the right primary bronchus. On
January 6, 1942, after cocainization of the larynx, bronchoscopy was per-
formed for aspiration. An intratracheal tube was passed, and anesthesia
induced smoothly. Through a submammary incision, the right sixth inter-
space was opened. The middle lobe region was densely adherent. The
fissure between lower and middle lobes was easily recognized; in dissecting
it, an abscess cavity was entered, yielding a few cubic centimeters of thick pus.
498PULMONARY RESECTION IN PRESENCE OF EMPYEMA
The fissure between upper and middle lobes was incomplete, but in dissecting
forward a second larger abscess was encountered, yielding still more pus and
communicating by a gross perforation with the interior of the middle lobe
and by a second smaller perforation with the axillary segment of the right
upper lobe. The middle lobe was gradually freed up, and removed with
transfixion sutures of chromic catgut in the hilus. Four grams of sulfathia-
zole were scattered in the right pleural cavity (the apex of the upper lobe not
being adherent); drainage was instituted through a small resection of the
sixth rib in the anterior axillary line. Closure of the chest wall was with silk.
The operation was well tolerated. One transfusion of 500 cc. of blood
was given.
Convalescence was immediately stormy with the temperature elevated
to 1030 the following day; it then remained around 1010 daily for three
weeks, with sputum of 8 to 36 grams. Sulfadiazine was used for four days,
dosage being 6 grams in 24 hours. On January 30, 1942, a secondary rib
resection was done under local anesthesia; the anterior end of the fourth nb
was resected through the old scar to permit more direct drainage of a residual
anterior apical empyema space. In a few days the temperature reached
990, and progress was steady thereafter. Evidence of a bronchopleural fis-
tula appeared, and contraindicated pleural irrigations. The patient was dis-
charged on March 19, 1942. She was afebrile, was gaining weight (109½2
pounds), and was raising less than 10 grams of mucoid sputum daily.
She returned to the hospital on March 28, 1942, for roentgen studies,
including lipiodol injection of the wound sinus. She was quite well, afebrile,
free of cough and sputum. A very narrow sinus still persisted anteriorly and
communicated with a fistula. She was discharged without a drainage tube.
The wound was healed entirely, when the patient was seen in April. She
had had a menstrual period for the first time since the onset of her illness.
Clubbing of the fingers was receding. In September, 1942, she was entirely'
well and doing her own housework; clubbing was absent.
Description of specimen: (Fig. 2.)
Sections of the middle lobe show a tubular cavity measuring 2 x 0.5 cm.
surrounded by dense fibrous tissue and lined by shaggy, red granulations.
The cavity communicates in a T-shaped fashion by two openings of approx-
imately the same diameter with the adjacent interlobar fissures. Some
normal-looking aerated lung parenchyma is noticed in the periphery of the
lobe.
Microscopic sections show the normal architecture replaced by dense
fibrous tissue in which bronchial remnants can be recognized. There is a
diffuse round cell infiltration, and there are areas of edema and hemorrhage.
The cavity lining appears to be a thick layer of non-specific granulation tissue.
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Case III
(New Haven Hospital #B-30996.)
The patient, a white married American truck-driver of 47 years, was
first admitted to the private surgical service on June 9, 1942. His com-
plaints were cough, weakness, and pain in the right chest. He was entirely
well until two months before admission. One evening, about a week follow-
ing an exposure to cold wet weather, he suddenly noticed excruciating pain
in the right lower axilla. The pain was aggravated by respiration and lasted
till morning; he returned to work for several days, but gave up because of
recurrent chest pain and a fever of 1020. He began to cough, but raised
only scanty amounts of non-foul sputum. His family doctor made a diag-
nosis of pneumonia and pleurisy, and kept him in bed intermittently for two
months. Two weeks before admission the patient noticed blood-streaking
in his sputum, which was described as being like "apple sauce" in consistency.
A feeling of oppression and heaviness in the right chest had persisted since the
onset of his illness. His weight fell from 162 to 135 pounds. Although his
temperature remained elevated to 1000 or more daily, he experienced no chills
or night sweats.
Past history was negative for trauma, operations, or recent tooth extrac-
tions. The patient had noticed mild post-nasal drip and frontal headaches
for some years. He was not addicted to alcohol, nor did he have nervous
seizures.
Physical Examination: T. 99 to 1000. P. 88. R. 22. B.P. 116/78.
Wt. 132. Ht. 68 2 inches. The patient was a well-developed middle-
aged white male, with evidence of weight loss. The nails showed a tinge of
cyanosis, but no clubbing. The jaws were edentulous; the tongue was beefy
red in color and smooth. There was an abundance of lymphoid tissue in the
pharynx and tonsillar pillars. The thyroid was diffusely and symmetricallv
enlarged, and firm in texture without thrfll or bruit. The larynx was normal
by indirect examination. The chest was symmetrical, with somewhat re-
stricted respiratory excursions on the right. The percussion note was dull
on the right from the anterior fourth rib to the sixth rib in the mid-axillary
line. In this area the breath sounds were suppressed or absent. There were
no rales nor was there a friction rub. The abdomen was negative except for
a small midline epigastric omental hernia.
Laboratory Findings:
R.B.C. 4.6; Hgb. 84%o; W.B.C. 12,300; N.S. 3, Seg. 79, Ly. 10,
L.M. 7, E. 1, B. 0.
Urine: Negative. Kahn negative. Blood group A.
Sputum: The daily output was 100 to 110 grams, and cultures showed
Staphylococcus aibus, Streptococcus v4idans, and non-hemolytic streptococcus.
There were no acid-fast organisms in 400 fields.
Tuberculin: O.T. 0.01 mgm. positive in 24 hours.
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Roentgenogram of the chest showed a rudimentary left first rib, and some
hypertrophic lipping of the dorsal vertebrae. The heart silhouette was
normal; there was no displacement of trachea or bronchi. There was a
slight elevation of the anterior right diaphragm and a rounded soft-tissue
density in the axlllary portion of the right mid-lung field. The shadow in
the lateral projection presented rounded upper and lower borders and con-
tained several areas of irregular rarefaction. There was evidence of thick-
ening in the diaphragmatic and apical pleura. Laminographic studies showed
interlobar effusion and bronchiectasis of the right middle lobe.
On June 11, 1942, bronchoscopy (Dr. N. Canfield) revealed only
evidence of catarrhal inflammation throughout the visible right bronchi, and
no tumor. A lipiodol study the following day confirmed the roentgen
impression of bronchiectasis with dilatations in the right middle lobe; the
lower and upper lobe bronchi appeared normal.
The patient was discharged on June 13, 1942, to permit elimination of
the lipiodol. He was re-admitted on June 22, 1942, for surgery. The
only change on physical examination was the appearance of an enlarged lymph
node in the right axilla. This was biopsied under local anesthesia the follow-
ing day. The pathologist's report was chronic lymphadenitis; guinea-pig
inoculation was subsequently negative for tubercle bacilli. A light friction
rub was heard in the right axilla on June 24, 1942.
On June 26, 1942, an exploratory thoracotomy was carried out, under
avertin and intratracheal cyclopropane-oxygen anesthesia, through an anterior
intercostal incision; a segment of the fifth rib was resected. The middle
lobe was densely adherent to the parietal chest, and a frank localized empyema
was shortly entered which communicated with a large pocket in the fissure
between upper and middle lobes. After evacuating the pus, dissection was
carried to the hilus of the middle lobe, it being necessary to transect pulmonary
tissue anteriorly where the fissure was incomplete. After placing transfixion
sutures of chromic #1 catgut, the lobe was removed. The hilar stump was
covered with a small pleural flap. A short rib resection of the seventh rib
in the midaxillary line was carried out, and a rubber drainage tube was passed
into the pleural space. The upper lobe was observed to be free- at the apex,
but adherent along the interlobar fissure to the lateral chest wall. Chest wall
closure was carried out with interrupted chromic catgut technic and without
drainage. Bronchoscopy was performed immediately after operation, and
the patient was placed in an oxygen tent. A transfusion was given. The
pulse was 90 and the blood pressure 110/60.
Because of recurring atelectasis in the upper ldbe, hbronchoscopy was
repeated on June 30, 1942, and July 1, 1942, with removal of considerable
inspissated mucopurulent material from the right stem bronchus. Sulfadia-
zine was given for the first ten postoperative days. On July 3, 1942, the
patient drained purulent material through the anterior end of the thoracotomy
wound, and a Penrose drain was inserted into the anterior pleural cavity
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through the site of spontaneous drainage. Suction on the drainage tube was
discontinued at this time. The patient's course was a prolonged febrile one,
typical of empyema. The upper lobe did not re-expand completely, and a
secondary rib resection for drainage was carried out, with novocain anesthesia,
through the anterior end of the fourth rib, to permit more direct access to a
large but very shallow anterior and apical pyopneumothorax pocket. This
resulted in more rapid improvement, and the patient was discharged on
September 7, 1942. A drainage tube was still present in the most recent
thoracotomy wound; the other incisions were healed. The daily temperature
was 1000, but has been normal on subsequent visits. He is gaining weight
at the rate of four pounds a week; there is no chest pain. Cough and sputum
have been absent since November, 1942, and the chest sinus is healing.
Description of specimen: (Fig. 3.)
The right middle lobe measures 12 x 7 x 4.5 cm. The pleura is greatly
thickened, and the lobe is solid to palpation. In the upper portion of the lobe
is an H-shaped cavity measuring 2.5 x 3 x 0.5 cm.; its walls are thick and
covered with friable red granulations; it extends outward to the inter-
lobar pleura. The remainder of the lung has the appearance of organizing
pneumonia.
Microscopic sections show a non-specific acute and chronic inflammatory
reaction, with areas of old fibrosis, alveolar rupture, and intra-alveolar organi-
zation. The cavity walls show fibrin, enmeshed red cells, and polymorpho-
nucdear infiltration.
Case IV
(New Haven Hospital #B-24853.)
The patient, a white American farmer of 64 years, was admitted to the
New Haven Hospital on February 16, 1942, with a complaint of pain in the
right chest, malaise, and fever. About seven weeks before admission he
noted the sudden onset of stabbing pain in the right lower chest, aggravated
by deep breathing and coughing. Some relief was obtained by adhesive
strapping, but he began to run a low-grade fever. He was admitted to his
local hospital with signs of fluid by physical examination and x-ray. Two
attempts at aspiration by his physician yielded no fluid, and thereafter he had
severe fever and malaise. He began to cough frequently and at one time
raised some blood-tinged mucus but he had no frank hemoptysis.
The patient had been previously in vigorous good health. He was a
heavy smoker and had noticed chronic nasal obstruction and "sinus trouble."
Physical examination revealed a well-developed and well-nourished elderly
white male, not obviously ill.
T. 980. P. 92. R. 20. B.P. 150/78. Wt. 157. Ht. 67 inches.
The skin was tanned and the mucous membranes were pink; hair grey and
of normal distribution. The nasal septum was markedly deflected to the
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right with complete obstruction to passage of air. There were moderate dental
caries and pyorrhea. A small firm lymph node was noted in the right
axlla. The chest was symmetrical. There was dullness to percussion at
the right base and posterior axillary region, with diminished to absent breath
sounds, but no rales. The cardiac rhythm was regular; the sounds of good
quality and there were no murmurs. The abdomen was negative. Rectal
examination revealed the prostate gland to be enlarged slightly, but elastic
in texture.
Laboratory Findings:
Admission R.B.C. 4.39; Hgb. 12 grams; W.B.C. 12,650; Seg. 80,
Ly. .14, L.M. 4, E. 2, B. 0.
Admission urine: Negative. Kahn negative. Blood group 0.
N.P.N. 31 mgm.%. P.S.P. 75% in two hours.
Sputum absent.
Roentgenograms of the chest on February 19, 1942, revealed a diffuse
opacity in the right lower chest with an ascending curvilinear border. Over-
penetration films showed an elevated right diaphragm and a triangular dense
shadow in the region of the lower lobe. Laminographic sections demonstrated
an obstruction in the intermediate bronchus, and a dense triangular shadow
in the right lower lobe region.
Bronchoscopy was performed by Dr. Canfield on February 19, 1942,
and a friable bleeding tumor mass was seen in the right bronchus, seven centi-
meters from the carina. A biopsy revealed squamous cell carcinoma, grade iii.
Following this procedure the temperature became elevated to 1010 for two
days, but with three days of sulfadiazine therapy it returned to normal.
A biopsy of the right axillary lymph node was carried out on February
24, 1942, and the report of the pathologist was chronic lymphadenitis. On
March 2, 1942, a thoracentesis was carried out in the right seventh inter-
space, posterior axillary line; twenty cubic centimeters of pus were removed,
and an equivalent amount of air was introduced. The pus showed a Gram-
positive diplococcus; a Type III pneumococcus was obtained on culture, with-
out other organisms. A subsequent x-ray showed a cavity and fluid level in
the right lower parietal chest. (Fig. 4.) Roentgenograms of the spine and
pelvis were negative for metastases. The thoracentesis was repeated on
March 4, 1942. Pus was removed totalling 250 cc. and 100 cc. of air
were replaced together with two grams of sulfathiazole in 40 cc. of saline.
On March 10, 1942, sulfathiazole by mouth was begun with dosage of six
grams daily, and a blood level of 8.4 mgm.% free and 8.7 mgm.%o total
was obtained.
Operation was performed on March 14, 1942. Following cocainization
of the larynx, a Tovell tube was introduced into the trachea. Avertin was
then administered, supplemented with cyclopropane and oxygen mixtures.
A long resection of the sixth rib was followed by a shorter resection of the
fifth, since there was considerable inflammatory fixation of the bony thorax.
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The empyema cavity was entered and evacuated by suction. Cultures yielded
no growth. After dissecting sharply through the thick wall of the empyema,
a total pneumonectomy was accomplished with moderate difficulty due to
large inflamed lymph nodes in the mediastinum. At one point in the dissec-
tion of the pulmonary artery, this vessel was opened but secured readily for
hemostasis by more proximal dissection. After closure of the bronchus with
two rows of interrupted mattress silk sutures, two grams of sulfathiazole
powder were placed in the mediastinal defect and the pleura was closed over
the stump with the assistance of a relaxing incision in the paravertebral de-
pression. The pleural cavity was thoroughly irrigated and five grams of
sulfathiazole powder were scattered over it. The phrenic nerve was crushed,
and a closure carried out with silk. There was no drainage of pleura or
wound.
During the first week postoperatively the daily maximum temperature
never rose above 1000. Sputum was absent. Thoracentesis on March 15,
and on March 21, 1942, yielded sero-sanguineous fluid, which was sterile to
culture (on amino-benzoic acid media). The pleural fluid sulfathiazole
level on the last date was 1.3 mgm.% (free and total) and the blood level
11.2 free and 11.4 total. During the first four postoperative days parenteral
sulfathiazole was used to the extent of two grams daily, and thereafter sulfa-
diazine orally in doses of six grams daily until the eighth postoperative day,
when it was discontinued. The temperature rose slowly from the tenth
to the fifteenth day, reaching 101.20, and then declined to normal by the
nineteenth day. On March 27, 1942 (the thirteenth postoperative day),
the pleural fluid showed a sulfathiazole level of 0.6 mgm.% and cultures
slowly grew out a hemolytic Staphylococcus aureus and an anaerobic non-
hemolytic streptococcus. On April 2, 1942, 40 cc. of 5% sodium sulfa-
thiazole solution were injected into the right pleural space. Cultures taken at
this time were subsequently found to be sterile. On April 13, 1942, they
were still sterile to direct smear and culture, and the sulfathiazole level was
2.3 mgm.% (free). The wound healed per primam. The patient was
allowed out of bed on the sixteenth postoperative day, and discharged on the
thirty-third day. He was afebrile, free of cough and sputum; the white
count was 12,150 with 73% polymorphonuclears. He weighed 147 pounds.
The subsequent course has been very satisfactory. When last examined,
on September 17, 1942, he weighed 166 pounds. He was afebrile and
asymptomatic. He was doing his own farm chores, and his only complaint
was slight breathlessness when climbing hills in the course of his frequent
hunting expeditions.
The pathologist's report was squamous cell carcinoma, grade ii, arising
in the intermediate bronchus, three centimeters below the level of the bronch-
ial section, and extending peripherally into the substance of the lower lobe,
with endobronchial intrusions. Numerous areas of secondary bronchiectasis
were present. The lymph nodes of the mediastinal grouip, and the pulmonary
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hilar nodes were not involved microscopically by tumor. There was a
thickened parietal pleural plaque measuring 7.5 x 5 cm., and from 4 to 5 mm.
in thickness; this represented the site of the encapsulated empyema. (Fig. 5.)
Discussion
In this small series, it is perhaps more than coincidence that
all three cases of perforated abscess occurred in the middle lobe.
The middle lobe is the smallest of the five lobes and has a propor-
tionately larger surface area per unit volume than have the other
lobes. We have been impressed with the frequency of lobar ate-
lectasis when suppurative disease exists in this lobe. Atelectasis
further reduces thevolume, and anecrotizing area readily approaches
one or both fissures. In the first of our cases, the penetration was
into the oblique fissure between middle and lower lobes; in the
second case, into both fissures; in the third, into the horizontal
fissure between upper and middle lobes.
In all of these cases, the patients were in the middle decades
of life. The disease process ivas in a distinctly chronic state as indi-
cated by the duration of the respiratory tract symptoms (six, five,
and two and one-half months respectively). It may be safely
assumed that a considerable local and general immunity to the
infection existed. The interlobar and parietal accumulations of pus
in all three cases were relatively small, and well walled off from the
general pleural cavity.
The great advantage of a primary resection in these cases was a
surgical approach to the pleural cavity unimpeded by old operative
scars, postoperative fixation of the bony thorax, or draining sinuses.
The existing empyema in each case rendered the dissection of the
fissures difficult, but probably less so than if preliminary drainage
had resulted in a still more dense fibrous tissue between the lobes.
The visible extent of the abscess cavity itself favored orientation in
the line of the fissures.
In all three of these cases, it was necessary to perform a subse-
quent thoracotomy to drain a residual shallow anterior or apical
pyopneumothorax. This would not have occurred had the upper
lobe been fixed by pre-existing adhesions. In the first case drainage
was accomplished at the time of lobectomy by an intercostal catheter
only, which did not prove adequate; in the second and third cases,
obstructive atelectasis in the upper lobe occurred and was probably
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not treated intensively enough to effect complete re-expansion in
theearly postoperative period.
The case of carcinoma is one of great theoretical interest.
Unlike the perforated abscess cases, the empyema in this instance
was in pure culture a pneumococcus one; this organism responded to
specific chemotherapy. Simple drainage of complicating empyema
and lung abscess in carcinoma cases has been for most surgeons a
disappointing method of treatment. Even if this patient should
develop later metastasis or recurrence, the treatment to date has
been perfect with respect to palliation, in contrast to more conserva-
tive procedures.
In conclusion it may be stated that encapsulated chronic empy-
ema is not a contra-indication to primary pulmonary resection for
the relief of chronic abscess, bronchiectasis, and tumor. Adequate
postoperativepleural drainage, the use ofsulfonamide chemotherapy
systemically and interpleurally, and careful attention to the treat-
ment of postoperative bronchial obstruction combine to make the
procedure a reasonably safe one.
Since this summary was compiled another case of chronic abscess in the dorsal
segment of the right lower lobe complicated by interlobar empyema has been treated by
primary lobectomy and drainage. The immediate convalescence has been satisfactory,
without supplementary thoracotomy; both upper and lower lobes were diffusely
adherent.
506Fio. 1. Right middle lobe, Case I.
FIG. 2. Right middle lobe, Case II.
FIG. 3. Right middle lobe, Case III (retouched to outline cavity).
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.-FIG. 4. Roentgenogram of chest, Case IV, following aspiration of pus and air injection.
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FIG. 5 Right lung, Case IV. Note the area of marked pleural thickening at the site of the
encapsulated empyema.